Protein structure determination by magic-angle spinning solid-state NMR, and insights into the formation, structure, and stability of amyloid fibrils.
Protein structure determination methods using magic-angle spinning solid-state nuclear magnetic resonance (MAS SSNMR) have experienced a remarkable development in the past decade. Significant advances in instrumentation, sample preparation, spectroscopic techniques, and computational methods have made possible the determination of the first high-resolution structures of a peptide and a protein in 2002. Subsequent developments allowed the investigation of larger proteins, the initial application of automated analysis routines, and substantial improvements in structural resolution. The application of these methods has enabled the investigation of amyloid fibril structures, conformational dynamics, and their assembly pathways at an atomic level for the first time, as these are systems not accessible by other common techniques. Recent advances and future trends for protein structure determination using MAS SSNMR, as well as its application to the study of amyloid fibrils, are reviewed.